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  ﺧﻼﺻﻪ ﻓﺎرﺳﻲ 
آﺗﻮﭘﻴﻚ ﻳﻚ ﺑﻴﻤﺎري ﭘﻮﺳﺘﻲ ﻣﺰﻣﻦ اﺳﺖ ﻛﻪ ﺑﺮ ﻛﻴﻔﻴﺖ زﻧﺪﮔﻲ ﺑﺰرﮔﺴﺎﻻن و ﻛﻮدﻛﺎن  درﻣﺎﺗﻴﺖ :ﻣﻘﺪﻣﻪ
ﻋﻮاﻣﻞ ژﻧﺘﻴﻜﻲ، اﺧﺘﻼﻻت اﻳﻤﻮﻧﻮﻟﻮژﻳﻚ و ﺧﺸﻜﻲ ﭘﻮﺳﺖ  ﺑﻪ دﻟﻴﻞﺗﻮاﻧﺪ ﮔﺬارد. اﻳﺠﺎد اﮔﺰﻣﺎ ﻣﻲﺗﺄﺛﻴﺮ ﻣﻲ
اﮔﺰﻣﺎ ﭘﻮﺳﺖ  دارد. ﺧﺎرش، ﻗﺮﻣﺰي و اﻟﺘﻬﺎب ﭘﻮﺳﺖ، ﺧﺸﻜﻲ ﭘﻮﺳﺖ، راش ؛ و ﺗﻈﺎﻫﺮاﺗﻲ ﻫﻤﭽﻮنﺑﺎﺷﺪ
اﺳﺘﺮوﺋﻴﺪﻫﺎي ﻣﻮﺿﻌﻲ درﻣﺎن ﻛﻨﺪ. ﻛﻮرﺗﻴﻜﻮﻣﻲ، ﻗﺎرﭼﻲ و وﻳﺮوﺳﻲ ﻫﺎي ﺑﺎﻛﺘﺮﻳﺎﻳﻲﻣﺴﺘﻌﺪ ﻋﻔﻮﻧﺖرا 
ﺪ. ﺗﺎﻛﺮوﻟﻴﻤﻮس و ﻧﻧﺎزك ﺷﺪن ﭘﻮﺳﺖ دار ﻣﺘﻌﺪد از ﻗﺒﻴﻞ ﻋﻮارض ﺟﺎﻧﺒﻲﻫﺎ آناﻣﺎ  اﮔﺰﻣﺎ ﻫﺴﺘﻨﺪ،اﺻﻠﻲ 
   .اﻧﺪ ﺷﺪه ﻣﻌﺮﻓﻲ درﻣﺎﺗﻴﺖ آﺗﻮﭘﻴﻚﺑﺮاي ﺟﺎﻳﮕﺰﻳﻦ درﻣﺎن ﺑﻪ ﻋﻨﻮان اﺧﻴﺮا ﭘﻴﻤﻜﺮوﻟﻴﻤﻮس 
ﻫﺎي ﻣﻼﻧﻮﺳﻴﺖ ﺑﺎﺷﺪ ﻛﻪ ﻧﺎﺷﻲ از ﺗﺨﺮﻳﺐ ﺳﻠﻮلﭘﻴﮕﻤﺎﻧﺘﺎﺳﻴﻮن اﻛﺘﺴﺎﺑﻲ ﺷﺎﻳﻊ ﻣﻲ اﺧﺘﻼل ﻳﻚوﻳﺘﻴﻠﻴﮕﻮ 
ﻛﻪ ﺑﻴﺸﺘﺮ  دﻫﺪﻫﺎ ﻧﺸﺎن ﻣﻲﺑﺮﺧﻲ ﻳﺎﻓﺘﻪاﻣﺎ  ؛اﺳﺖ. ﻣﻜﺎﻧﻴﺴﻢ اﻳﻦ ﺑﻴﻤﺎري دﻗﻴﻘﺎً ﺷﻨﺎﺧﺘﻪ ﺷﺪه ﻧﻴﺴﺖ ﭘﻮﺳﺖ
ﻛﻪ  داروﻳﻲﺷﺎﻳﻊ اﺳﺖ. ﺑﻴﺸﺘﺮﻳﻦ  در اﻳﺮان ﺧﻴﻠﻲﻛﻮدﻛﺎن ﻮ وﻳﺘﻴﻠﻴﮕﺑﺎ اﺧﺘﻼﻻت اﺗﻮاﻳﻤﻴﻮن ﻣﺮﺗﺒﻂ اﺳﺖ. 
ﺑﺎﺷﺪ ﻛﻪ ﺑﻪ دﻟﻴﻞ ﻳﻴﺪﻫﺎي ﺳﻴﺴﺘﻤﻴﻚ ﻣﻲ ﻛﻮرﺗﻴﻜﻮاﺳﺘﺮو درﻣﺎن ﺑﺎرود در وﻳﺘﻴﻠﻴﮕﻮ ﻛﻮدﻛﺎن ﺑﻪ ﻛﺎر ﻣﻲ
ﻛﻨﻨﺪه ﻛﻠﺴﻲ ﻧﻮرﻳﻦ داروﻫﺎي ﻣﻬﺎرﻫﺎ اﺳﺘﻔﺎده ﻛﺮد. آن ﺗﻮان ﺑﺮاي دراز ﻣﺪت اززﻳﺎد ﻧﻤﻲ ﺟﺎﻧﺒﻲ ﻋﻮارض
ﺎ ﺗﻮﺟﻪ ﺑﻪ . ﺑاز داروﻫﺎي ﺟﺪﻳﺪ ﺑﺮاي درﻣﺎن وﻳﺘﻴﻠﻴﮕﻮ ﻫﺴﺘﻨﺪﻟﻴﻤﻮس ﺷﺎﻣﻞ ﺗﺎﻛﺮوﻟﻴﻤﻮس و ﭘﻴﻤﻜﺮو
ﻫﺎ ﻛﻪ ﺑﺎﻋﺚ اﺛﺮﺑﺨﺸﻲ ﺑﻬﺘﺮ داروﻫﺎ در اﺷﻜﺎل ﻧﻴﻮزوم ﻣﺎﻧﻨﺪﻫﺎي ﻧﻮﻳﻦ دارورﺳﺎﻧﻲ ﺗﻮﺳﻌﻪ ﻓﺰاﻳﻨﺪه روش
ﺑﺎ ﻫﺪف اﺳﺘﻔﺎده ﻣﻮﺿﻌﻲ  ﺗﺎﻛﺮوﻟﻴﻤﻮس وﻣﻲﺷﻮد، در اﻳﻦ ﭘﮋوﻫﺶ ﺗﻬﻴﻪ ژل ﻧﻴﻮزﻣﺨﺘﻠﻒ داروﻳﻲ ﻣﻲ
  .ﻣﺪ ﻧﻈﺮ ﻗﺮار ﮔﺮﻓﺖآﺗﻮﭘﻴﻚ  درﻣﺎﺗﻴﺖوﻳﺘﻴﻠﻴﮕﻮ ﻛﻮدﻛﺎن و ﺑﺮاي درﻣﺎن 
ﻫﺎي ﻏﻴﺮﻳﻮﻧﻲ ﺷﺎﻣﻞ اﺳﺘﺮﻫﺎي ﻫﺎي ﻧﻴﻮزوﻣﻲ ﺣﺎوي ﺗﺎﻛﺮوﻟﻴﻤﻮس از ﺳﻮرﻓﻜﺘﺎﻧﺖﻓﺮﻣﻮﻻﺳﻴﻮن :روش ﻛﺎر
( ﺑﻪ ﻫﻤﺮاه ﻛﻠﺴﺘﺮول ﺑﺎ 08و 06،  04، 02ﻫﺎ )ﺗﻮﻳﻴﻦ ﺳﻮرﺑﺎت، ﭘﻠﻲ(08و  06، 04، 02ﺳﻮرﺑﻴﺘﺎن )اﺳﭙﻦ 
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ﮔﺮاد ﺗﻬﻴﻪ درﺟﻪ ﺳﺎﻧﺘﻲ 06ﻴﺪراﺗﺎﺳﻴﻮن ﻻﻳﻪ ﻧﺎزك ﭼﺮﺑﻲ در دﻣﺎي ﻫﺎي ﻣﺨﺘﻠﻒ ﻣﻮﻟﻲ ﺑﻪ روش ﻫﻧﺴﺒﺖ
ﺑﺎ روش  ﻫﺎ ﻧﻴﻮزوم ايﻫﺎ ﺑﺎ ﻣﻴﻜﺮوﺳﻜﻮپ ﻧﻮري ﺑﺮرﺳﻲ و آﻧﺎﻟﻴﺰ ذرهﮔﻴﺮي ﻧﻴﻮزومﺗﻮاﻧﺎﻳﻲ ﺷﻜﻞ .ﺷﺪ
ﺑﺎ در ﻧﻴﻮزوم و ژل ﺗﻌﻴﻴﻦ ﻣﻘﺪار دارو ﭘﺮاش ﭘﺮﺗﻮي ﻟﻴﺰر در ﻃﻲ ﺷﺶ ﻣﺎه ﻣﻮرد ارزﻳﺎﺑﻲ ﻗﺮار ﮔﺮﻓﺖ. 
ﺣﺎوي  و ﻓﺎز ﻣﺘﺤﺮك  81Cﺑﺎ اﺳﺘﻔﺎده از ﺳﺘﻮن  ﺑﺎﻻي ﻓﺎز ﻣﻌﻜﻮس ﻛﺎراﻳﻲﺑﺎ روش ﻛﺮوﻣﺎﺗﻮﮔﺮاﻓﻲ ﻣﺎﻳﻊ 
ﻧﺎﻧﻮﻣﺘﺮ ﺻﻮرت ﮔﺮﻓﺖ.  512در ﻃﻮل ﻣﻮج  VUو ﺑﺎ آﺷﻜﺎرﺳﺎز  06 Cºآب و اﺳﺘﻮﻧﻴﺘﺮﻳﻞ در دﻣﺎي 
  ﻫﻤﭽﻨﻴﻦ ﭘﺎراﻣﺘﺮﻫﺎي اﻋﺘﺒﺎرﺳﻨﺠﻲ ﻣﺘﺪ آﻧﺎﻟﻴﺰ ارزﻳﺎﺑﻲ ﮔﺮدﻳﺪ.
% ﻛﻠﺴﺘﺮول ﺑﺪﺳﺖ آﻣﺪ. اﻳﻦ ﻓﺮﻣﻮﻻﺳﻴﻮن 05% ﺗﻮﺋﻴﻦ و 52% اﺳﭙﻦ، 52: ﺑﻬﺘﺮﻳﻦ ﻧﻴﻮزوم ﺑﺎ ﺗﺮﻛﻴﺐ ﻧﺘﺎﻳﺞ
ﻣﺎه داراي ﭘﺎﻳﺪاري ﻣﻨﺎﺳﺐ ﺑﻮد. ﻫﻤﭽﻨﻴﻦ ﻓﺮﻣﻮﻻﺳﻴﻮن داراي  6ﻧﻴﻮزوﻣﻲ از ﻧﻈﺮ ﻓﻴﺰﻳﻜﻲ ﺗﺎ ﻣﺪت 
ﺑﺪﺳﺖ آﻣﺪ. روش آﻧﺎﻟﻴﺰ  ٪26و ﻣﻴﺰان ﻣﺤﺒﻮس ﺳﺎزي دارو در ﻧﻴﻮزوم در ﺣﺪود  آزادﺳﺎزي ﻗﺎﺑﻞ ﻗﺒﻮل
( ﺧﻄﻲ =2R0/6299رﮔﺮﺳﻴﻮن ﻣﻨﺎﺳﺐ )ﺑﺎ ﺿﺮﻳﺐ  05-052 Lm/gµﻣﻮرد اﺳﺘﻔﺎده در ﻣﺤﺪوده ﻏﻠﻈﺘﻲ
روش آﻧﺎﻟﻴﺰ ﺑﻪ ﺗﺮﺗﻴﺐ   QOLو  DOLﻫﻤﭽﻨﻴﻦ ﻣﺘﺪ داراي دﻗﺖ و ﺻﺤﺖ ﻗﺎﺑﻞ ﻗﺒﻮل ﺑﻮد. ﻣﻘﺎدﻳﺮ  ﺑﻮد؛ و
  .ﺗﻌﻴﻴﻦ ﺷﺪ 0/12و   0/70 Lm/gµ
: ﻓﺮﻣﻮﻻﺳﻴﻮن ژل ﻧﻴﻮزوﻣﺎل ﺗﺎﻛﺮوﻟﻴﻤﻮس ﺑﺎ ﻛﻴﻔﻴﺖ ﺧﻮب، ﭘﺎﻳﺪاري ﻗﺎﺑﻞ ﺗﻮﺟﻪ و ﺑﺤﺚ و ﻧﺘﻴﺠﻪ ﮔﻴﺮي
ﺗﻮاﻧﺪ ﺑﺼﻮرت ﻣﻮﺿﻌﻲ وارد ﻣﻄﺎﻟﻌﺎت ﺑﺎﻟﻴﻨﻲ ﺟﻬﺖ ﮔﺮدﻳﺪ. ﻓﺮآورده ﻣﻲ آزادﺳﺎزي ﻣﻨﺎﺳﺐ دارو ﺗﻬﻴﻪ
  درﻣﺎن ﺑﻴﻤﺎران دﭼﺎر وﻳﺘﻴﻠﻴﮕﻮ و آﺗﻮﭘﻴﻚ اﮔﺰﻣﺎ ﮔﺮدد.
 آﺗﻮﭘﻴﻚ ، ﺗﺎﻛﺮوﻟﻴﻤﻮس، ﻧﻴﻮزوم. درﻣﺎﺗﻴﺖ: وﻳﺘﻴﻠﻴﮕﻮ، واژﮔﺎن ﻛﻠﻴﺪي
  
  
  
  
ﻲﺳرﺎﻓ ﻪﺻﻼﺧ                                                                                5 
Abstract  
Introduction: Atopic dermatitis is a chronic topical desease that affects the quality of life in 
adults and children. Eczema can be produced as a result of genetic factors, autoimmune disordes 
and skin dryness; and it has symptoms such as rash, skin dryness, itching, rosacea, and skin 
inflamation. Eczema makes the skin susceptible to bacterial, fungal, and viral infections. Topical 
corticosteroids are the main treatment for eczema, but they have several side effects like thining 
the skin. Tacrolimus and pimecrolimus have been recently introduced as alternative treatment for 
atopic dermatitis.  
Vitiligo is a prevalent acquired pigmentation disorder that caused by the destruction of skin 
melanocyte cells. The mechanism of the disease is not well-known; however, some findings 
indicate that it is more related to outoimmune disorders. Vitiligo in children is very common in 
Iran. The most commonly used medication for childhood vitiligo is systemic corticosteroids 
therapy which can not be used for a long period of time because of their high adverse effects. 
Calcineurin inhibitors such as tacrolimus and pimecrolimus are new drugs to treat vitiligo. 
Regarding considerable development in novel drug delivery systems such as niosomes which 
give rise to improve the efficacy of different dosage forms, in the current study the preparation of 
niosomal tacrolimus gel was targeted with the aim of topical application for the treatment of 
vitiligo and atopic dermatitis. 
Methods: Niosomal formulations containing tacrolimus were prepared from nonionic surfactants 
including sorbitan esters (Span 20, 40, 60 and 80), polysorbates (Tween 20, 40, 60 and 80) and 
cholesterol with different molar ratios by thin layer hydration method at 60 °C. The ability to 
form niosomes was studied by optical microscope and particle size of niosomes was evaluated by 
laser light diffraction method up to six months. Determination of the drug in niosome and gel 
was carried out using reversed phase high performance liquid chromatography method using a 
C18 column and mobile phase consisted of water and acetonitrile at 60 °C with UV detection set 
at wavelength of 215 nm. In addition, the validation parameters of the method were evaluated. 
Results: The best niosome was prepared with a composition of 25% Span®, 25% Tween® and 
50% cholesterol. The resultant niosome had suitable stability for 6 months. In addition, the 
formulation had an acceptable release and encapsulation amount of the drug in niosome was 
about 62%. The used analysis method was linear in the concentration range of 50-250 μg/mL 
with appropriate regression coefficient (R2 = 0.9926); and also the method had acceptable 
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precision and accuracy. LOD and LOQ of the analysis method were determined at 0.07 and 0.21 
µg/mL respectively. 
Discussion and Conclusion: Niosomal tacrolimus gel formulation was prepared with good 
quality, significant stability, and appropriate drug release. It could be topically entered into 
clinical studies for the treatment of patients suffering from vitiligo and atopic dermatitis. 
Key Words: Vitiligo, Atopic Dermatitis, Tacrolimus, Niosome. 
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